Phytotoxicity effects and biological responses of Arabidopsis thaliana to 2,3,7,8-tetrachlorinated dibenzo-p-dioxin exposure.
Dioxins are persistent organic pollutants. Their bioaccumulation in the food chain makes dioxins a considerable risk for human health. The use of plants for removing toxic organic compounds, including dioxins, is a safe and efficient strategy. Herein we studied the toxicity effects and the biological responses in Arabidopsis thaliana to 2',3',7',8'-tetrachlorinated dibenzo-p-dioxin (TCDD) exposure. First, TCDD-induced toxicity was demonstrated using several parameters including, a decrease in seed germination, a loss in fresh weight with a striking decrease in chlorophyll content, but not in carotenoids, and an augmentation in the biomass of the lateral roots system, but not in the elongation of the primary root. Uptake of TCDD by Arabidopsis was confirmed. Responses to TCDD-exposure were marked by an enhanced level of hydrogen peroxide H2O2 production and a massive stimulation of anti-oxidative enzyme activities. Moreover, a significant variation in the transcript level of transcription factor genes, bHLH, MYB and AP2-EREBP was detected in Arabidopsis shoot and an up-regulation of WRKY, MYB and IAA was observed in the root. Our results illustrate the TCDD-induced toxicity effects and the biological responses of Arabidopsis to TCDD. Better understanding of the plants ability to detoxifydioxins would help to improve their use as a safe bioremediators.